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Deviations From Current Practice 
I. Introduction 
II. Design Life 
Section II. D.2. a and Section II. D.2.b 
Variable design periods for new and rehabilitation pavement 
designs. For new pavement designs, the design period will 
vary from 15 to 25 years. For overlay designs, the design 
period will vary from 8 to 16 years. 
III. Subgrade Materials 
Section III.A 
In some situations, additional CBR tests may be required. 
Section III.B 
Subgrade soils having a CBR less than or equal to 6 will be 
modified with lime or cement, mechanically stabilized, or 
otherwise improved to provide a stable working platform for 
construction of the pavement base and subgrade. Subbases 
will b e  permitted as a means o f  p r o vi d i n g  a working 
platform. 
IV. Unbound Base Materials 
Section IV.A, IV.B and rv.c 
Unbound base materials will be open graded and free 
draining. A minimum thickness of 4 inches free draining 
base will be used under all pavements. The base course will 
be daylighted through shoulders and medians and/ or drains 
will be used to transfer water from the base layer. 
Section IV.D 
Graded aggregate filter materials or geotextile filter 
materials will be used to prevent soil intrusion into the 
open graded free draining base. Filter materials 
classified as course aggregates will be treated as a 
structural component of the pavement. Filter materials 
classified as fine aggregates will be given no structural 
credit in pavement design. Filter materials will not be 
required with stabilized subgrades. 
V. Thickness Design of Pavements 
Section V.B. 
Minimum thicknesses of asphaltic concrete are specified and 
vary from 3 inches for low traffic roads to 5 inches for 
high traffic roads. 
Minimum thicknesses of the first layer of asphaltic concrete 
will vary from 2 inches to 4 inches depending on the total 
thickness of asphaltic concrete. 
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The minimum proportion of asphaltic concrete will be 33 
percent . 
VI. Shoulders 
Section VI.B. 
Paved shoulders are 
high traffic roads. 
be constructed with 
pavement. 
generally recommended for medium and 
The inside 2 feet of the shoulder will 
the same thicknesses as the mainline 
Aggregate shoulders are permitted for low traffic roads. 
Turf shoulders are not recommended for use with open graded 
free draining aggregate bases. 
VII. Thickness Designs for Overlays 
VIII. 
Section VII. D .  
Deflection measurements will be used to determine overlay 
thickness requirements for Interstates, Parkways, and other 
high traffic roads. 
A procedure is presented wherein pavement ride quality 
measurements are used to estimate pavement deterioration and 
overlay thicknesses are computed. Deflection measurements 
will be used to verify computed overlay thicknesses of 3 
inches or greater. 
Subsurface Drainage 
Highway subdrainage design procedures are summarized. FHWA 
Report Number TS-80-224, "Highway Subdrainage Design" is 
referenced as a p o t e n t i a l  guide for the design of 
subdrainage systems. 
IX. Exceptions and Deviations 
Section A. 
Full depth asphaltic concrete pavements may be permitted for 
rock subgrades or granular subgrades, dependent on specific 
site conditions. 
Section B. 
The use of turf shoulders may present special design 
considerations if used with open graded free draining bases . 
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PREFACE 
Information presented herein is intended to provide general 
guidelines for the design of pavement structures and structural 
overlay s .  Site specific considerations may require some 
deviation from guidelines presented herein. Sound professional 
engineering judgement must be applied to the use of these 
"Interim Guidelines for Design of Highway Pavements". This 
document is not intended to be a "cookbook" for pavement design. 
Instead, it is what the authors perceive as a "framework" for the 
pavement design process in Kentucky. 
INTERIM GUIDELINES FOR DESIGN OF HIGHWAY PAVEMENTS 
I. Introduction 
A. The adequacy of a pavement design is directly related 
to the accuracy of traffic data, axle load information 
and materials data. It is assumed that appropriate 
construction procedures will be employed and that the 
pavements will be maintained periodically during the 
course of their service lives. 
It is assumed that the subgrade will be constructed at 
or near the optimum moisture content and to the maximum 
dry density as specified in appropriate standard 
specifications. It is also assumed that the base course 
materials meet design requirements, that the aggregates 
will meet soundness and durability requirements and 
that the aggregate base will be compacted to specified 
densities. Pavement layers should meet mixture design 
requirements and be compacted to specified densities . 
The construction process should be structured to 
provide as homogenous a pavement layer as practical 
within the limits of existing construction practices. 
B. In the event it is not possible to construct pavements 
to meet design assumptions, pavement designs should be 
modified to reflect actual construction conditions. 
Most pavement thickness design procedures (including. 
the Kentucky procedures) are founded on the assumptions 
that quality materials will be used to construct the 
pavement, that appropriate construction conditions 
exist, and that appropriate construction procedures 
wi ll be used. It is possible to develop pavement 
thickness designs for less than ideal conditions or for 
marginal materials. Examples of pavement designs 
involving marginal materials include those pavement 
designs wherein by-product (waste) materials have been 
used in one or more layers of the pavement structure . 
The level of pavement performance associated with a 
given thickness design also presumes some level of 
routine pavement maintenance. Designs may be modified 
to reflect other levels of maintenance such as the 
"zero maintenance" concept .. 
c. This interim design guide addresses only pavement 
designs presuming adequate subgrade construction 
conditions, appropriate construction techniques for 
aggregate and pavement layers, accurate information 
concerning the strengths and quality of materials used 
in the pavement, and accurate information concerning 
the magnitude and quantity of loads for which the 
pavement is designed to accommodate. Alternate design 
s t r a t e g i e s  s h o u l d  b e  u s e d  i n  t h e  e v e n t  t h e s e  
assumptions are violated . 
II. Design Life 
A. Conceptually, pavement thickness design involves the 
following considerations: 
1. pavement performance, 
2. traffic volume and axleloads, 
3 .  the roadbed or subgrade soil functioning as the 
foundation for the pavement structure, 
4. the materials to be used in construction of the 
pavement and base layers, 
5. the environment for which the pavement must be 
designed to function, 
6. drainage requirements for the pavement structure, 
7. the required or expected reliability of the 
pavement design, 
8. the life-cycle costs for the pavement structure or 
alternate pavement structures, and 
9. the design of pavement shoulders. 
B. The design considerations illustrate that the pavement 
design process is really a decision making process 
involving a number of trade offs. The very heart of 
the pavement design process involves a trade off of 
costs due to inconvenience to the public, maintenance 
costs, rehabilitation costs, etc. versus the initial 
costs of materials and construction. In short, the 
design decision process seeks some optimum point of 
minimum life-cycle costs and affordable initial costs 
for a pavement which will provide the user with the 
desired or required level of service for the specific 
facility. Illustrations of major pavement design 
components and their interrelationships are presented 
in Figures 1 and 2. 
c. Traffic volumes, vehicle classification data, and 
axle load data are used to compute equivalent 18,000 -
pound single axleloads (ESAL's) . The design life of a 
pavement traditionally has been expressed in terms of 
time (years) for which some level of ESAL' s has been 
projected to accumulate. Design periods on the order 
of twenty (20) years have been frequently used. 
The pavement design also may be a function of the 
desired level of serviceability. Serviceability is an 
index describing pavement performance and generally 
involves a relationship of  pavement conditions 
( c racking, patching, ride quality, and other 
distresses) relative to a user's perception of a 
pavement's performance. Terminal serviceability is the 
level of serviceability at which failure is perceived 
to occur . Empirical pavement thickness design 
procedures such as the AASHTO (American Association of 
State Highway and Transportation Officials) procedures 
provide designers with an option of varying the level 
of terminal serviceability for the design. 
Mechanistic design procedures such as the Asphalt 
Institute procedures or the Kentucky procedures are 
based on failure cr.iteria as a function of critical 
stress or strain conditions for the. pavement materials 
to be used. Critical stress or strain conditions have 
been calibrated with observed applications of ESAL' s 
and acceptable levels of performance or serviceability. 
D. The optimum pavement thickness design is that which 
results in minimum life-cycle costs for the design 
period. Costs for pavements generally include initial 
construction costs, maintenance costs, salvage value 
for the proposed design , and user costs. Initial 
construction costs are most easily determined from 
prior records and current material and labor costs. 
Determination of maintenance costs is more difficult 
and is very much a function of available records and 
specific maintenance strategies for each agency. The 
estimation of salvage values and user costs is much 
more subjective at this time. Thus, the selection of a 
design life has been used as a proxy for minimum design 
costs (or minimum life-cycle costs) . 
1. The design period ( l i f e )  will b e  variable 
d e p e n d i n g  u p o n  t h e  u s e  a n d  f u n c t i o n a l  
classification of the facility for which the 
pavement thickness is being determined. 
2. T h e  design period will be variable f o r  new 
pavements relative to rehabilitated pavements. 
a. The design periods for new pavements are: 
Arterials 
Non Arterials 
YEARS 
RURAL 
20 
15 
URBAN 
25 
20 
b. The design periods for rehabilitation and 
overlays for pavements are: 
YEARS 
RURAL URBAN 
Arterials 12 16 
Non Arterials 8 12 
c. Special design conditions may occur where it 
is necessary to extend or reduce the design 
life for a new pavement and/ or a structural 
overlay. This will be permitted. However, 
documentation in such cases will be required. 
E. Equivalent 18, 000 - pound single axleloads (ESAL's) are 
to be computed for the critical travel lane. 
1. Load equivalency factors used to compute ESAL' s 
are as presented in Research Reports UKTRP 81-17 
and UKTRP 81-20. 
2. Available traffic volume and vehicle weight data 
are to be used in combination with guidelines 
presented in Research Reports UKTRP 84-30 and 
UKTRP 85-30 for computation of ESAL's. 
3 .  ESAL's will be accumulated for the design period. 
III. Subgrade Materials 
A. The strength or bearing capacity of the subgrade will 
be estimated on the basis of the California Bearing 
Ratio (CBR) as determined by prevailing Kentucky test 
methods. 
1. The "Design CBR" will be selected as the CBR for 
the weakest soil most likely to be encountered in 
the subgrade (foundation) . 
a. For situations where the construction contract 
involves grade,  drain, and paving, the 
following are to apply: 
(i) The design CBR will be determined from 
samples obtained from the various soil 
horizons (or types) . A laboratory CBR 
test will be conducted for each sample. 
(ii) O n e  s a mp l e  for CBR testing will be 
obtained per each one thousand (1, 000) 
feet of project length as measured along 
the centerline. A minimum of four ( 4) 
samples will be required. 
(iii) The design CBR will be selected as the 
25th percentile CBR value for those 
c o n d i t i o n s .  I t  i s  p r e s u m e d  t h a t  
construction engineering staff will use 
sound engineering judgement to prohibit 
t h e  u s e  o f  u n d e s i r a b l e  s u b g r a d e  
materials and that the 25th percentile 
design CBR will be representative of the 
weakest material likely to be used in 
construction of the subgrade. 
b. For situations where construction contracts 
involves separate contracts for (1) grade and 
drain and (2 ) paving, the following will 
apply: 
(i) Soil samples will be obtained from the 
constructed subgrade for laboratory CBR 
testing. 
(ii) O n e  sample for CBR testing will be 
obtained per one thousand (1 , 000) feet 
as measured along the centerline for the 
project. A minimum of four (4) samples 
will be required. 
(iii) The design CBR will be selected as the 
minimum CBR value for those conditions. 
The minimum laboratory CBR was the basis 
for the design procedures presented in 
"Engineering Experiment Station Bulletin 
Volume 13, Kentucky Flexible Pavement 
Design Studies, June 1959" and remains 
the basis for historical experience used 
i n  the development of more recent 
pavement design procedures in Kentucky. 
The minimum laboratory CBR determined 
from samples of the constructed subgrade 
is the design CBR for those conditions. 
B. Subgrade materials having design CBRs less than or 
equal to 6 will not be permitted without modification 
to provide a more s t a b l e  working platform for 
construction of the pavement and base layers. 
Modification of subgrade materials also may be required 
for subgrade materials having CBR greater than 6 for 
special circumstances as determined by appropriate 
Transportation Cabinet staff. 
c. When subgrade materials having CBR less than or equal 
to 6 are encountered, the subgrade materials may be 
m o d i f ied by chemical or mechanical means. Lime 
(hydrated or quicklime) and/or portland cement may be 
used for chemical modification of the subgrade material 
to provide a stable working platform for soils having 
design CBR less than or equal to 6. The specific 
proportions of lime and/or cement will be determined by 
Transportation Cabinet staff using prevailing Kentucky 
methods. Alternate methods of chemical stabilization 
will be permitted under special circumstances as 
determined by Transportation Cabinet staff. Mechanical 
stabilization will be permitted and approved on a 
project by project basis by Transportation Cabinet 
staff. The mechanically stabilized subgrade material 
must provide a stable working platform having a CBR 
greater than 6. The use of a subbase material, while 
not specified, will be permitted as a mechanism to 
provide a stable working platform for construction of 
the pavement and base layers. Subbase materials must be 
a p p r o v e d  o n  a p r o j e c t  b y  p r o j e c t  b a s i s  b y  
Transportation Cabinet staff. Special drainage 
features may be required with the use of subbases. 
Removal of subgrade materials having a CBR less than or 
equal to 6 and replacement with materials having a CBR 
greater than 6 will be permitted when the use of 
chemical stabilization, mechanical stabilization or 
subbases is not feasible or economical. 
1. The thickness stabilized or modified subgrade 
layer or the subbase material will vary as a 
function of the C BR of the subgrade materials 
prior to stabilization or modification. The 
variation in thicknesses as a function of design 
C BR and thickness tolerances shall be as follows: 
a. For subgrade materials having design C BR 
greater t h a n  6 ,  the use of mechanical 
stabilization, chemical modification or a 
subbase is not required. 
b. For subgrade materials having design C BR 
between 3 and 6 inclusive, 8 inches of  
chemically modified subgrade, mechanically 
stabilized subgrade, or subbase material will 
be required. 
c. For sub grade materials having C BR less than 
3, 12 or more inches of chemically modified 
sub grade, mechanically stabilized subgrade, 
or subbase material will be required. 
2 .  When chemical stabilization is the method of 
subgrade modification, the following are to be 
used as general guidelines for the selection of 
lime (hydrated or quicklime) versus portland 
cement: 
a. For subgrade soils having a plasticity index 
greater than or equal to 10, lime should 
normally be used as the modifying agent. For 
subgrade soils having a plasticity index less 
than 10, portland cement should normally be 
used as the modifying agent. Other soil 
characteristics such as the percentage 
passing the number 200 sieve may be used to 
determine appropriate modifying agents in 
accordance with prevailing practice. 
b. Other materials for chemical modification are 
permitted on an individual project basis as 
approved b y  appropriate T r ansportation 
Cabinet staff. 
3. The specific proportions of modifying agents to be 
used with subgrade soils are to be specified by 
appropriate Transportation Cabinet staff using 
prevailing and accepted methods. 
4. The use of mechanical stabilization is permitted 
and approved on an individual project basis by 
appropriate T r a nsportation Cabinet staff. 
Specific details for mechanical stabilization will 
b e  d e v e l o p e d  f o r  e a c h  s p e c i f i c  p r oj e c t .  
5. Removal and replacement of existing subgrade 
materials will be permitted as an alternate to the 
use of  chemical modification of  subgrades, 
mechanical stabilization of subgrade materials, or 
subbase materials. The replacement material is to 
have a minimum laboratory CBR greater than 6. 
D. 
a. The thickness of replace m e nt subgrade 
materials will be no less than 12 inches for 
situations wherein the underlying material 
has a CBR between 3 and 6 inclusive. The 
thickness of replacement materials will be no 
less than 18 inches for conditions wherein 
the underlying material has a CBR less than 
3 .  Additional thicknesses of replacement 
material may be required by the resident 
engineer or other Transportation Cabinet 
staff. 
Cu rrent standards and specifications 
construction of subgrades will apply in 
situations unless specifically waived 
appropriate Transportation Cabinet staff. 
for 
all 
by 
E. The subgrade will be constructed as a homogeneous 
layer for the full roadway width. When chemical 
modification or mechanical stabilization is used, 
the modification or stabilization of the subgrade 
material must be for the full roadway width. When 
a subbase is used, the subbase material must be 
placed for the full roadway width. 
IV. Subsurface Drainage 
A .  Drainage of water from pavements is an important 
consideration in road design. Former design methods 
often have resuited in base courses that do not drain 
well. Conditions of  excess water combined with 
increased traffic volumes and heavier loads have often 
led to early distress in the pavement. 
B. Water enters the pavement structure in many ways such 
as through cracks, joints, or pavement infiltration, or 
as groundwater from an interrupted aquifer, high water 
table, or localized spring. Water also may collect 
under the pavement because of capillary action in the 
subgrade o r  by condensation of vapors at layer 
interfaces. The potential effects of water in the 
pavement include: 
1. Reduced strength of unbound granular materials. 
2. Reduced strength of roadbed soils. 
3. Pumping of r i g i d  pavements at joints with 
subsequent failures in the form of faulting, 
cracking, or shoulder deterioration. 
4. Pumping of fines in aggregate bases under flexible 
pavements with eventual failures in the form of 
reduced support in the base layer. 
5 .  Stripping of asphaltic concrete in flexible 
pavements. 
6. Swelling of subgrade soils which may result in 
differential heaving. 
7. Frost heave. 
c. Water in pavements may generally be treated in three 
methods: 
1. Prevent water from entering the pavement. 
2. Provide a drainage sys tern to remove excess water 
from the pavement system. 
3. Construct the pavement sufficiently strong to 
resist the c o m b i n e d  effect of  loadings and 
moisture. 
D. Guidelines presented herein are generally founded on 
the belief that water will enter the pavement 
structure. Thus, guidelines are presented for the use 
of an open graded free draining aggregate base. Free 
water may be removed from the pavement system by 
daylighting the aggregate base and/or by a subsurface 
piping system. The use of filter materials is required 
to prevent clogging of the free draining aggregate 
base. 
E. 
In situations where daylighting the base is not 
possible or recommended, perforated pipe and/or 
approved geocomposite strip drains will be used to 
collect and transfer water from under the pavement and 
shoulder into storm drainage facilities. Procedures 
presented in Report Number FHWA TS-80-224, "Highway 
Subdrainage Design" may be used for design of collector 
systems for highway subdrainage applications. 
T h e  design of  su bsurface 
structures is site specific. 
followed are: 
drainage for pavement 
The main concepts to be 
1. Darcy's law for laminar flow is generally adequate 
for design of subsurface drainage systems. 
2. Subsurface drainage systems will drain only free 
water from the pavement structure . 
3. Permeability requirements for lateral flow of 
water through the open graded base are h i g h  
because the hydraulic gradient is low and the area 
of flow is small. 
4. Proper filters must b e  include d  to prevent 
clogging of the open graded base and to assure the 
drainage system will function for a long time. 
S. The permeability of the subgrade material and the 
location of the water table must be known when 
removal of free water by vertical flow is to be 
investigated. 
6. Wet soils or aggregates generally are not as 
strong as dry soils or aggregates. T his is 
especially critical with the repetitive loading 
that occurs on heavy pavements. 
V. Unbound Base Materials 
Unbound bases are to be composed of open graded, free 
draining crushed aggregates. The quality of the aggregates 
will be as specified i n  specifications relating to 
aggregates for use in roadway base courses. 
A. The minimum concrete thicknesses of unbound bases will 
be 4 inches. 
B. The gradation of the unbound aggregate base course will 
be an open free draining aggregate. Specifically, the 
gradation will be as designated 1157 aggregate size in 
Kentucky standard specifications. The gradation for 
#57 size aggregate follows: 
Laboratory Sieve 
(Square Openings) % Finer by Weight 
1-1/2 inches 100 
1 inch 95 to 100 
1/2 inch 25 to 60 
No. 4 0 to 10 
No. 8 0 to 5 
C. The open graded aggregate base course is to be daylight 
through shoulders and medians whenever geometric 
conditions permit. 
l. For annual ESAL accumulations in the design have 
less than 250, 000, daylighting of the base will 
be required except in cut sections and/or other 
a r e a s  w h e r e  g e o m e t r ies m a k e  d a y l i g h t i n g  
inappropriate. For these areas, a closed drainage 
network will be provided for the removal of free 
moisture from the base course. 
2. For annual ESAL accumulations greater t h a n  
250, 000, daylighting will not be permitted. A 
closed drainage network will be provided for 
removal of free moisture from the base course. 
3 .  Open graded free draining aggregate bases will be 
required for all pavements in urban areas. A 
closed drainage system will be required for all 
urban pavement sections. Drainage networks will 
be designed to transfer moisture collected from 
the free-draining aggregate base to the storm 
sewer system. 
D. The use of an open graded aggregate base material over 
untreated subgrades and some treated subgrades requires 
the use of a filter material to prevent the intrusion 
of soil into the open graded aggregate base material. 
An open graded aggregate base placed directly on a fine 
grained subgrade may become clogged with fine materials 
because of stress induced intrusion of the subgrade 
material into the base material and/ or the potential 
for the finer particles to be washed into the voids of 
the coarse material. Either condition will result in an 
overall reduction of permeability. It is important 
that filters be designed so as to facilitate the 
movement of moisture from one material to the other but 
at the same time prevent the movement of fine material 
into the coarse layer. The gradation for the filter 
material must meet the following criteria: 
L <0ts>filter � 5<0as>soil 
<0so>filter � 25<0so>soil 
where: 
D is the particle diameter associated with a 
specific percent size material. For example, 
(n15) indicates the particle size diameter of the 
IS-percentile particle size. 
2. It should be noted that the current gradation for 
dense graded aggregate (DGA) will meet filter 
requirements for use with many fine grained soils 
in Kentuc ky . However, each filter must be 
designed for specific site conditions. The filter 
also will be designed using the following criteria 
to prevent intrusion of the filter fines into the 
base course: 
<01s>base � 5<0sslfilter 
<0so>base � 25<0so>filter 
3. Geotextile fabrics are permitted as an alternate 
to the use of graded aggregate filter materials. 
Specific fabric materials must be selected so as 
to function equivalently with a graded aggregate 
filter. Specific geotextile filter fabrics will 
be approved on an individual project basis by 
appropriate Transportation Cabinet staff . 
4. Theoretically, a very thin graded aggregate filter 
layer (approximately 1 inch) should function 
satisfactorily. However, for practical purposes 
it is recommended that the filter layer be 3 
inches thick . 
5. The use of a graded aggregate filter or alternate 
geotextile fabric will not generally be required 
for soils which have been chemically modified with 
lime or cement . However, special circumstances 
m a y  w a r r a n t  t h e  u s e  o f  a f i l t e r .  S u c h  
circumstances will be determined by appropriate 
Transportation Cabinet staff . 
VI. Thickness Design For Pavements 
T h e  d e s i g n  C B R f o r  t h e  n a t i v e  s u b g r a d e  ( p r i o r  t o  
modification, stabilization or placement of a subbase or 
replacement with an approved subgrade material) will be used 
to determine pavement thickness requirements. The degree of 
structural credit for any filter material will be determined 
by appropriate Transportation Cabinet staff. 
A .  Thickness requirements for rigid (portland cement 
concrete) pavements will be determined by procedures 
outlined in Research Report UKTRP 84-3. A minimum 
thickness of 6 inches is to be placed . Concrete 
pavement is to be plain (non-temperature reinforced) 
having doweled joints. Interval spacings between 
joints, interval spacings between dowels, and other 
details for keyed joints and tiebars are to be in 
accordance with prevailing standard drawings and 
specifics tions . 
B. The thickness of flexible (asphaltic concrete) pavement 
will be determined by procedures presented in Research 
Reports UKTRP 81-17 and UKTRP 81- 2 0. Minimum 
thicknesses of asphaltic concrete shall vary as a 
function of the annual accumulation of ESAL' s in the 
design lane . 
1. For pavements having annual accumulations of 
ESAL' s in the design lane less than 50, 000, the 
minimum thickness of asphaltic concrete is to be 3 
inches. 
2. For pavements having annual accumulations of 
ESAL's in the design lane between 50, 000 and 
2 50, 000 inclusive, the minimum thickness of 
asphaltic concrete shall be 4 inches. 
3. For pavements having annual accumulations of 
ESAL's in the design lane greater than 250, 000, 
the minimum thickness of asphaltic concrete will 
be 5 inches . 
c. The minimum thickness of asphaltic concrete is to be 33 
percent with respect to the total thickness of the 
pavement structure (asphaltic concrete and aggregate 
base materials) . 
D. The minimum compacted thickness of the first course 
(lift) of asphaltic concrete will be 2 inches. 
A minimum compacted thickness of the first course 
(lift) will be 3 inches where the total thickness of 
asphaltic concrete is at least 6 inches . A minimum 
compacted thickness of the first course (lift) will be 
4 inches when the total thickness of asphaltic concrete 
is at least 10 inches. 
E .  The minimum compacted thickness of asphaltic concrete 
surfacing material will be 1 inch. 
F .  Graded aggregate filters may be credited as being a 
portion of the aggregate base course . The specific 
structural credit assigned to a graded aggregate filter 
course is very much dependent upon the material used in 
the filter layer and may vary from zero structural 
credit to full structural credit. The degree of 
structural credit for filter material will vary as a 
function of the classification of the aggregate. If the 
filter material is classified as course aggregate by 
current specifications, the filter layer will be given 
full credit. Otherwise, no structural credit will be 
given to the filter layer. 
For those situations where a graded aggregate filter 
(or alternate geotextile fabric) is not required, the 
minimum thickness of open graded aggregate material is 
4 inches. For those situations where a geotextile 
fabric material is used, the minimum thickness of open 
graded aggregate b a s e  is 4 inches. For those 
situations where a graded aggregate material is used as 
a filter material, the minimum thickness of unbound 
material is 7 inches (4 inches of open graded base 
material p l u s  3 inches graded aggregate filter 
material) . However, for structural design purposes, 
the aggregate filter material will be considered as 
aggregate base material if the filter is classified as 
c o a r s e  a g g r e g a t e  a n d  w i l l  n o t  b e  c o n s i d e r e d  
structurally if classified as fine aggregate. 
G. Current standard specifications and procedures in 
Kentucky relating to testing, proportioning, and 
placement of paving materials will apply. 
VII. Shoulders 
In addition to providing a facility for temporary parking 
for disabled vehicles and for emergency stopping situations, 
paved or stabilized shoulders are recommended from the 
standpoint of improving the lateral stability of the 
pavement, minimizing infiltration of surface runoff, and 
minimizing pavement edge dropoff problems. 
A. The total width of shoulders will be determined by 
current Kentucky geometric design guidance policies. 
B. Paved shoulders will be used for all pavements having 
annual design lane accumulations of ESAL's greater than 
50, 000. 
1. All paved shoulders are to be constructed with the 
innermost two (2) feet of the shoulder having the 
same layer thicknesses as the mainline pavement. 
The remaining width of the shoulder will be 
constructed of a reduced thickness as determined 
from procedures presented in Research Report UKTRP 
87-8. The extended 2 feet of mainline pavement 
cross section will be marked as shoulder. 
2. The extended 2 feet of mainline pavement cross 
section is required to provide additional 
structural section over drainage facilities 
required for annual accumulations of ESAL' s 
greater than 50, 000. Additionally, the extended 2 
feet will provide for improved lateral stability 
of  the pavement, eliminate the joint at the 
pavement edge, and minimize the pavement edge 
dropoff problem. 
3. Flexible pavement shoulders are to be used with 
flexible pavements. A minimum thickness of 3 
inches asphaltic concrete and 4 inches open graded 
aggregate base is to be used for flexible pavement 
shoulders. 
4. Rigid p a vement shoulders will b e  used with 
mainline rigid pavements. The minimum thickness 
of portland cement concrete shoulders is to be 6 
inches. Shoulders will be plain (no temperature 
reinforcement) having joint spacings consistent 
with the joint spacings of the mainline pavement. 
The use of dowels in the shoulder will not be 
required although it should be recognized that 
situations may exit where the use of dowels may be 
warranted. Portland cement concrete pavement 
shoulders will be tied to the mainline pavement. 
The spacings and diameters of tie bars (and dowels 
i f  necessary) are to b e  i n  accordance with 
prevailing Kentucky standards and specifications. 
C. Aggregate shoulders are permitted for pavements having 
annual design lane accumulations of ESAL's less than or 
equal to 50, 000. However, paved shoulders are 
recommended for all situations where economics or 
construction practices justify their use. 
1. Aggregate shoulders will be sealed with a 
bituminous seal coat as presented in current 
Kentucky specifications for road construction. 
2. Aggregate shoulders are to be constructed in two 
layers. The lower layer will be an open graded 
free draining aggregate base course and will be a 
continuation of the open graded free draining 
aggregate base used under the mainline pavement. 
The upper layer will be a dense graded aggregate 
layer having a thickness equal to the thickness of 
the mainline pavement layer. The thickness of 
dense graded aggregate required over the open 
graded aggregate base is recommended to protect 
the free-draining b a s e  and to improve the 
stability of the shoulder. Aggregate pavement 
shoulders will be used only with flexible mainline 
pavements. 
D. Turf shoulders may be economically advantageous for 
some low traffic situations. The use of turf shoulders 
presents some difficulty in daylighting the open graded 
aggregate base. It is anticipated that roots from turf 
shoulders may clog the open graded aggregate base 
course. The preferred option is to not permit the use 
of turf shoulders. A second option involves draining 
the open graded aggregate base with a series of lateral 
drains placed at regular intervals (50 to 100 feet). 
D. Urban conditions (where curbs may be required at 
various locations ranging from the pavement edge to the 
outside edge of the shoulder) and the use of raised 
medians will restrict daylighting the open graded 
aggregate base. These conditions will require special 
design considerations for the removal of water from the 
open graded base material. The preferred option is to 
use a closed drainage system which transfers subsurface 
water to the storm sewer system. 
E. Conceptual illustrations of typical pavement and 
shoulder cross sections are presented in Figures 3a -
3e. The figures are intended to provide general 
illustrations of guidelines presented herein and may 
not be sufficiently specific to address all situations. 
VIII. Thickness Designs for Overlays 
The only rehabilitation strategy addressed in this interim 
guide is asphaltic concrete overlays. Other rehabilitation 
strategies may be considered on a project by project basis. 
Overlays having asphaltic concrete is one of the more common 
procedures for pavement rehabilitation and may be used to 
correct both structural and non-structural problems in 
pavements. 
A. A pavement will be deemed in need of a structural 
overlay when the severity of distress is such that the 
pavement structure cannot adequately protect the 
subgrade from permanent damage. Overlays associated 
with the correc t i o n  of  non-structural defects 
(maintenance overlays) are not addressed by this 
document. 
Structural overlay thickness design requirements will 
be determined on the basis of accumulated ESAL's in the 
design lane for the design period (life) . 
B. Pavement condition may be determined on the basis of 
(a) visual condition surveys, (b) pavement rideability 
analyses, or (c) pavement deflection analyses. 
c. Structural overlay thickness designs for flexible 
pavements are to be determined on the basis of an 
"effective thickness approach" as presented in Research 
Report UKTRP 83-24. 
The effective thickness is to be estimated from 
a. Deflection measurements (Research Report UKTRP 8 3-
24), or 
b. Pavement condition evaluation data (cracking, base 
failure, out-of-section, rideability and rutting) . 
The pavement condition evaluation form currently 
used in Kentucky is illustrated in Figure 4. The 
pavement condition rating is determined on the 
basis of accumulated points with "0" points 
indicating no distress and 100 points indicating 
total failure. The rating form addresses both 
structural and non-structural distresses. A 
maximum of 58 points is associated with structural 
deterioration with the remainder (42 points) 
associated with functional deterioration. 
Structural overlay thickness design procedures 
also require information relating to the existing 
(as constructed) thicknesses of asphaltic concrete 
and crushed stone base material. 
D. The thickness of overlay is determined by the following 
relationships: 
1 .  OverlayAC =AGnew - ACeffective 
Where: 
a. OverlayAC is the required thick n e s s  of  
asphaltic concrete overlay. 
b. AGnew is the total thickness of asphaltic 
concrete pavement required when assuming the 
base thickness is the existing thickness of 
aggregate base plus some fraction of the 
existing asphalt ic concrete which has 
deteriorated and is behaving as of aggregate 
base. 
c. ACeffective is the effective thickness of 
asphaltic concrete associated with some level 
of  deterioration or degradation of  the 
existing pavement material. 
2. AG new is determined using current K e n tucky 
thickness design curves and procedures presented 
in Research Report UKTRP 83-24. 
3. AC effective may be estima ted from pavement 
deflection measurements or from the findings of 
pavement condition surveys. 
a. Deflection testing is the preferred method to 
estimate ACeffective and is required when 
annual accumulations of ESAL' s are greater 
than 250, 000 and for all Interstates and 
Parkways. 
The overlay thickness determination method 
presented in Research Report UKTRP 8 3-24 
involves the determination of the effective 
thickness of asphaltic concrete (ACeffective> 
and associated overlay thickness requirements 
on the basis of the existing thickness of 
crushed stone base. Conceptually, the 
effective thickness approach requires that 
the deterior ated portion of  asphaltic 
concrete be treated a s  aggregate base 
material and added to the thickness of the 
existing crushed stone base. This was not 
done for the procedure presented in Research 
R e p o r t  U K T R P  8 3- 2 4  f o r  p u r p o s e s  o f  
computational convenience a nd for more 
conservation in design. 
b. Pavement condition evaluation data may be 
used to estimate an asphaltic concrete 
degradation factor "k" which may be used to 
estimate ACeffective· 
ACeffective = k * ACexisting 
where: 
AC existing is the existing thickness of 
asphaltic concrete. 
The degradation factor "k" may be estimated 
from Figure 5 or Table 1. The values for "k" 
presented i n  Figure 5 and T a ble 1 were 
determined on the basis of a relationship 
between the "pavement condition factor ex 
(Figure 5.13 1986 AASHTO Guide for Design of 
Pavements) with the structural elements of 
the Kentucky pavement condition evaluation 
form (Figure 4).  The structural elements and 
the associated maximum points are: 
TABLE 1: DEGRADATION FACTOR FOR ASPHALTIC CONCRETE "K" AND 
PAVEMENT CONDITIONS 
GOOD PAVEMENT 
FAIR PAVEMENT 
POOR PAVEMENT 
VERY POOR 
PAVEMENT 
Asphalt layers that are 
sound, stable, uncracked and 
have little to no deformation 
in the wheel paths. 
K ) 0. 8 5  
Asphalt layers that exhibit K = 0.85 to 0.60 
some intermittent cracking 
with slight to moderate wheel 
path deformation but are 
still stable. 
Asphalt layers that exhibit K = 0.60 to 0.40 
s o m e  m o d e r a t e t o  h i g h  
cracking, having ravelling or 
aggregate degradation and 
s h o w  m o d e r a t e  t o  h i g h  
deformations in wheel path. 
Asphalt layers that show very K < 0.40 
heavy (extensive) cracking, 
considerable ravelling, or 
d e g r a d a t i o n  a n d  v e r y  
a p p r e c i a b l e  w h e e l  p a t h  
deformations. 
where: 
Cracking 10 points 
Base Failures 6 points 
Out-of-Section 6 points 
Rideability 26 points 
Rutting 10 points 
Total 58 points 
B y  definition,  Cx is the ratio of  the 
e f f e c t i v e  s t r u c t u r a l  n u m b e r  f o r  t h e  
deteriorated pavement to the i n it i a l  
structural number for the pavement prior to 
deterioration. Thus Cx may be expressed by 
the relationship: 
SNeffective I SNinitial 
alTac + azT cs 
SNeffective is the effective structural 
number for the deteriorated pavement 
SNinitial is the structural number for 
the pavement before deterioration 
A A S H T O s t r u c t u r a l  l a y e r  
c o e f f i c i e n t  f o r  a s p h a l t i c  
concrete (a1 = 0. 44 was assumed 
for this analysis) 
= 
thickness of asphaltic concrete 
A A S H T O  s t r u c t u r a l  l a y e r  
coefficient for crushed stone (a2 
= 0.14 was assumed f o r  this 
analysis) 
Tcs = thickness of crushed stone. 
A value of Cx = 1.0 was assumed equivalent to 
the accu mul a t i o n  of "0" points by the 
Kentucky pavement condition evaluation 
procedure (Figure 4) and, by definition, is 
considered a sound pavement having little or 
no distress. A value of  C = 0.65 (the 
minimum from Figure 5.13 in 19g6 A ASHTO Guide 
f o r  D e s i g n  of  Pavement S tructures) was 
associated with the accumulation of 58 points 
using the Kentucky pavement condition 
evaluation procedure. A linear relationship 
was assumed for points between. A matric of 
pavement thickness combinations was selected 
and "k" in t h e  preceding equation was 
E. 
F. 
determined for a range of values of ex. 
Figure 5 was developed from these analyses. 
Table 1 was prepared to provide additional 
clarification relative to pavement condition 
and associated "k" values .. 
4. Minimum structural overlay thicknesses will b e  
consistent with minimum thicknesses of asphaltic 
concrete. For annual accumulations of ESAL's less 
than 50, 000, the minimum overlay thickness will be 
the greater of 1 inch or the quantity 3 inches 
m i n u s  A C e f f  c t i v e  i n c h e s . F o r  a n n u a l  
accumulations of ESAL's between 50, 000 and 250, 000 
inclusive, the minimum overlay thickness will be 
the greater of 1 inch or the quantity 4 inches 
m i n u s  A C e f f e c t i v e  i n c h e s .  F o r a n n u a l  
accumulations of ESAL's greater than 250, 000, the 
minimum overlay thickness will be the greater of 1 
inch or 5 inches minus ACeffective inches. 
Overlay thickness design procedures require information 
relating to the existing thicknesses of asphaltic 
concrete and aggregate base material. Pavement records 
may be used to determine these thicknesses. If such 
records are not available, coring of the pavement is 
required to verify pavement thickness. Cores will be 
obtained at a sufficient rate to verify pavement 
thick nesses and variable characteristics. T h e  
thickness of asphaltic concrete and aggregate base will 
be determined for each core and the mean will be 
computed to determine the mean existing asphaltic 
concrete and mean aggregate base thicknesses. 
The determination of AGnew also requires information concerning the design sub grade CBR for the pavement. 
The design CBR may be determined from previous design 
records (if available), in-place C BR testing, or 
estimation of the in-place CBR from deflection testing. 
a. Previous pavement design records are to be used in 
the computation of AGnew only for those pavements 
having annual accumulations of EASL' s less than 
250, 000. 
b. In-place CBR tests and deflection testing will be 
required for those pavements h a vi ng annual 
accumulations of ESAL's greater than 2 50, 000. 
Rates of testing follow: 
Deflection testing will be at a rate of 10 tests 
per mile per direction of travel. 
In-place CBR testing will be at a rate of one in­
p l a ce C BR test per 1, 000 centerline feet o f  
pavement to be overlaid. 
c. Adjustments will be made for the season of testing 
for subgrade CBR' s estimated from deflection 
testing or in-place CBR tests. It is recognized 
that seasonal variations in subgrade strength vary 
d e p e n d e n t  u p o n  s p e c i f i c  s u b g r a d e  s o i l  
characteristics. Information contained in 
R e s e a r c h  R e p o r t  U K T R P  8 3 - 2 4  p r e s e n t s  a 
relationship describing the variation in subgrade 
s t r e n g t h  a s  a fu n c t i o n  o f  s e a s o n .  T h a t  
relationship is to be used with this interim 
guide. If information concerning seasonal 
variations in subgrade strength is available for a 
specific soil, that information is to be used in 
place of the relationship presented in UKTRP 83-
24. 
Seasonal adjustment factors obtained from the 
above references are: 
Month 
January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Adjustment Factor for Month 
0. 60 
0.70 
1. 00 
1. 00 
0.90 
0. 85  
0.8 0 
0.75 
0.70 
0.70 
0. 60 
0. 60 
CBR values estimated from deflection tests or in­
place CBR tests will be multiplied by appropriate 
seasonal adjustment factors to obtain "design CBR" 
values. 
G. Overlay Thicknesses for Rigid Pavements 
Procedures for determination of overlay thicknesses 
over existing rigid pavements (broken and unbroken) are 
presented in Research Report UKTRP 87-29. The required 
inputs are design CBR, effective modulus of existing 
rigid pavement (broken and unbroken) and ESAL's in the 
design lane. Procedures for determining design CBR are 
to be as used for overlays for flexible pavements. 
Procedures for estimating effective moduli for existing 
rigid pavements follow: 
1. Moduli for broken concrete will be estimated using 
Figure 5 in Research Report UKTRP 8 7- 26 which 
relates size of broken fragment to effective 
elastic moduli. 
2. Asphaltic concrete overlays over unbroken portland 
cement concrete pavement will be permitted for 
purposes of improving pavement ride quality. The 
maximum thickness of overlay permitted for 
improving pavement ride quality will be 2 inches. 
3. The minimum thickness of asphaltic concrete 
overlay over unbroken portland cement concrete 
will be 2 inches. 
4. The minimum thickness of asphaltic concrete 
overlay over broken and seated portland cement 
concrete will be 4 inches. 
IX. Special Design Considerations 
Information presented in these "Interim Guidelines for 
D e sign of Pavements" is intended to pr ovide general 
guidelines and is not intended to prevent pavement design 
engineers from using prudent engineering judgement in the 
design of  pavements. Exceptions and deviations are 
permitted on the basis of sound engineering judgement or 
past experience. Specific examples of potential special 
design consideration are: 
A. Full Depth Asphaltic Concrete Pavements 
Full depth asphaltic concrete pavements are pavements 
constructed directly on the subgrade with no use of an 
aggregate base or subbase layer. Information presented 
in this "Interim Guidelines for Design of Pavements" 
specifically requires the use of a minimum thickness of 
open graded free draining aggregate base. A potential 
exception or deviation from stated guidelines would 
permit the u s e  of  f u l l  depth asphaltic concrete 
pavements in those situations wherein the subgrade 
material is granular in nature such that a free­
draining aggregate base material is not needed. These 
conditions will be identified on a site specific basis. 
Care should be exercised in the construction of full 
depth asphaltic concrete pavements to assure that the 
pavement is constructed as a homogenous layer having 
similar structural characteristics throughout. The 
assumption of homogenous structural characteristics is 
fundamental to the full depth asphalt pavement concept. 
B. Subsurface Drainage 
Subsurface drainage requirements are site specific. 
The use open graded free draining aggregate bases and 
associated piping systems for collection and disposal 
of water may require site specific designs which are 
not completely addressed in these interim guidelines. 
not completely addressed in these interim guidelines. 
Specific examples include those situations where 
daylighting the open graded aggregate base is not 
feasible such as those situations where turf shoulders 
are warranted o r  w h e r e  urban situations prevent 
traditional subsurface drainage applications or where 
geometric conditions prevent daylighting of the 
aggregate base material. 
C. Shoulders 
Geometric conditions or policies may necessitate 
modification in or deviation from interim guidelines 
presented herein. Generally, paved shoulders are the 
preferred option. The second most preferred option is 
the use of aggregate shoulders. The use of turf 
shoulders may require special design considerations. 
D. Structural Overlays for Flexible Pavements 
These "Interim Guidelines for Design of Pavements" are 
intended to address only the design of structural 
overlays and are not intended to address "maintenance 
overlays" wherein the primary need for the overlay is 
to correct surface defects which may be determined from 
pavement condition and rideability surveys. 
Structural overlay thickness requirements will be in 
addition to thicknesses of leveling or wedging required 
prior to overlay. In those situations where milling is 
used to correct surface defects, the preferred approach 
is to use deflection measurements to determine the 
effective condition of the pavement after milling. A 
secondary approach is to add the depth (thickness) of 
milling to the required overlay thickness. Structural 
overlay thickness design procedures presented herein do 
not address thickness requirements necessary to 
minimize or eliminate the propagation of reflection 
cracks through the overlay. 
A l ternate structural overlay design procedures 
involving layer ela stic concepts or other more 
sophisticated approaches may be required in some 
situations. 
Alternate structural rehabilitation strategies may be 
required in some areas where site specific conditions 
make the use of overlay impractical. 
E. Special circumstances may exist wherein it is necessary 
to modify recommended design life values presented 
herein. Detours and pavements serving industrial 
facilities are conditions wherein a modification of the 
recommended design life may be justified. Coal haul 
routes also may require special considerations. 
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THE SYSTEMS CONCEPT FOR DESIGN AND MANAGEMENT 
OF HIGHWAY PAVEMENTS 
A good pavement is a pavement that provides a smooth ride, 
supports the traffic satisfactorily, and provides a safe tire­
pavement interface for vehicle travel and stopping. A pavement 
is unique relative to other transportation facilities in that the 
pavement is a dynamic system having everchanging conditions 
occurring over the course of its service life. Pavements should 
be managed throughout their service life. 
The pavement management process addresses seven general areas: 
(1) planning or programming, (2) design, (3) construction, (4) 
maintenance, (5) evaluation, (6) research, and (7) development 
and management of a pavement data bank. Interrelationships of 
these components are illustrated by the attached figure. 
The performance of a pavement is dependent to some degree on the 
materials used to construct the pavement, the construction 
procedures used, the level of maintenance, the traffic and loads 
applied, and the environment in which the pavement must function. 
The design of a pavement also is dependent upon the information 
obtained from the planning function and used as input into the 
design process. For example, a premature pavement failure may 
occur if planning estimates of traffic volumes and vehicle loads 
are grossly underestimated. Similarly, an adequately designed 
pavement a l s o  may be destined for premature failure if 
appropriate construction procedures are not followed and the 
constructed pavement does not have characteristics that are 
consistent with assumptions used during design. Similarly, if a 
pavement is not properly maintained, premature pavement failures 
also may occur . Thus, the interrelationships of planning, 
design, construction, and maintenance with pavement performance 
are illustrated. 
Pavement evaluation is the mechanism by which the successes or 
failures of pavements are quantified. Results of pavement 
evaluation activities must be channeled back to the planning, 
design, construction, and maintenance processes for modification 
and correction of deficiencies in the pavement decision making 
process. Typically, results of pavement evaluation activities 
are channeled back to the other areas through the pavement 
research function and a pavement data bank. This is illustrated 
by the attached figure. 
The following is a very brief summary of activities in each of 
the areas of the pavement decision making process. 
Planning or Programming for Pavements 
The planning and programming component of the pavement decision 
making process generally involves an assessment of deficiencies 
and/or improvement needs on a network basis, the establishment 
of priorities for eliminating or minimizing these deficiencies, 
the collection and assimilation of data required for input into 
the pavement design process. 
Pavement Design and Rehabilitation 
The pavement design component generally involves the acquisition 
or specification of required input information, the generation of 
alternate strategies f or designs for new pavements o r  
rehabilitation of in-service pavements (overlays) , the analysis 
of alternatives ( on the b a s is of technical and economic 
considerations) and the selection of the most desirable strategy. 
More specifically, objectives of the design process may be 
characterized by the following: 
1. Develop design strategies for maximum (or reasonable) 
economy, safety, and serviceability. 
2. C o n s i d e r  a l l  f e a s i b l e  a l t e r n a t e  d e s i g n  ( o r  
rehabilitation) strategies. 
3. Recognize the variability of design factors. 
4. Estimate the serviceability, safety, and expected 
deterioration for each alternate considered. 
5. Estimate the costs and benefits for each alternate 
considered. 
6. Evaluate other factors such as required materials 
tests, special requirements for construction and/or 
maintenance, and the use and availability of local 
materials. 
The design process also involves consideration of design 
constraints which may be either economic, physical, or technical 
in nature. More specific examples of design constraints are: 
1. Availability of time and funds. 
2. The minimum level of serviceability allowed for the 
pavement before rehabilitation is required. 
3 .  The availability of materials. 
4. Minimum and maximum layer thicknesses. 
5. Minimum acceptable time intervals between overlays and 
other rehabilitation procedures. 
6. The ability to construct and to maintain the design. 
7. Special design requirements (testing, structural or 
economic models, availability of design information) . 
Construction of Pavements 
The construction process translates the design into physical 
reality. Component activities include detailing specifications 
and contract documents, scheduling construction activities, 
construction operations, quality control, and acquisition and 
processing of construction data. 
Maintenance of Pavements 
Pavement maintenance involves establishment of a mechanism for 
scheduling repairs, conducting repairs (patching, crack sealing, 
filling potholes, etc . )  and acquisition and processing of 
historical maintenance information. It should noted that there 
is a distinction made between maintenance and rehabilitation of 
pavements. Maintenance typically is defined as the set of 
activities aimed at keeping (maintaining) the pavement at some 
desired serviceable state. Rehabilitation is aimed at returning 
the pavement to some serviceable state at or near the serviceable 
state of a new pavement. Maintenance also may be separated from 
rehabilitation, administratively, by funding mechanisms. For 
example, the funding mechanisms for maintenance may be different 
from the funding programs for rehabilitation. 
Pavement Evaluation 
Pavement evaluation is the process by which the success or 
f a i l u r e  of any pavement d e s i g n  is q u a n t i f ied. Pavement 
evaluation involves assessment of pavement characteristics such 
as structural capacity, pavement roughness, observable pavement 
distress, pavement skid data, and the maintenance of a pavement 
performance data bank. Pavement evaluation or performance 
information may be used for: 
1. C h e c k i n g  t h e  a d e quacy w i t h  w h i c h  a pavement ( o r  
pavement design) has o r  i s  fulfilling its intended 
function. 
2. Planning and programming future pavement rehabilitation 
needs. 
3.  Providing information for research for improving 
pavement d e s i g n ,  construction,  and m a i n te n a n c e  
procedures. 
Pavement evaluat.ion activities may involve one or more of the 
following activities. 
1. Determination of the structural capacity of a pavement 
(deflection testing). 
2. Documentation of observed distresses or deterioration. 
3. Evaluation of functional performance (pavement ride 
quality, roughness, skid resistance, appearance, etc. ) .  
Factors that may affect pavement deterioration include: 
1 .  Traffic factors (volumes, weights, vehicle 
classifications) . 
2. Climate and environmental factors. 
3. Pavement, base, and subgrade materials. 
4. Pavement layer thicknesses. 
5. Pavement construction factors. 
6. Pavement maintenance levels. 
Pavement Data Banks 
A pavement data bank is essential for quantifying the historical 
performance of pavements. Historical pavement information may be 
used in the planning and programming area for assessment of 
critical needs and priorities for pavement improvements. 
Historical performance of in-service pavements may be used in the 
design area as a feedback mechanism for improving design 
technology and the reliability of past performance predictions, 
etc. Construction related information may be used to evaluate 
c o n struction method s ,  s p e c i f i cation s ,  materia l s , use o f  
resources, etc. Pavement performance information also may be 
used t o  assess the e f f e c tiveness of various maintenance 
procedures. Perhaps the most important function of the pavement 
data bank is to provide a source of information for research. 
The availability of quality data in pavement research is 
essential for the improvement and/or development of pavement 
design , construction , maintenance, and rehabilitation procedures. 
Pavement Research 
Pavement research activities may be initiated from specific 
problems arising in a specific area of pavement activity. 
Research activities also may be a part of a coordinated long-term 
plan dedicated toward c o n t inued improve ment of pavement 
practices. Typically, research is some combination of the two. 
The attached figure illustrates the central role of research in 
improving pavement practices . 
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